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Abstract: The title complex with the general formula Co.' (4-Mepy) 4 W"( CN) , ( 4-Mepy =4-methylpyridine) has been synthe—
sized and confirmed by single crystal X—ray diffraction elemental analysis and infrared spectrum.Single crystal X—ray diffraction
analysis reveals that it crystallizes in orthorhombic Fddd space group with a=13.939(4) A 6=26.397(7) A ¢=30.168(8) A
V=11 100(5) A’ z=8 D, =1.502 g/em® p=2.711 mm™" F(000) =5 056 R=0.046 8 and wR=0. 106 2 with [>2¢( ) .Co"
ions lie in the center of the compressed CoN, octahedron in title complex Co" and W" ions are alternately bridged by cyano
groups forming a three dimension bimetallic framework.The quantum calculation of the title complex has been performed by densi—
ty functional theory method.The results of the calculation are consistent with the experiments.
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) 2
: Cs; W(CN), -2H,0 Tab.2 Selected bond distances and bond angles
12 13 . of the complex
KCN /A /A
W( 1) —C(1) 2.166(6) || W(1)—C(2) 2.115(5)
C(1) —N(1) 1.147(7) || c(2) —N(2) 1.142(7)
° Co( 1) —N( 4) 2.203(5) | Co( 1) —N(2) 2.053(5)
1.2 Co( 1) —N( 3) 2.188(5)
Coj (4-Mepy) y W"(CN); (4-Mepy=4- 1) )
) o 29.1 mg N(2) —Co( 1) —N(2A)  180.0 |[N(2)—Co( 1)—N(3)  89.33(19)
(0.1 mmol) Co ( NO,), * 6H,0 5 mL N(2A)—Co(1)—N(3) 90.67(19)|N(2) —Co( 1) —N(3A) %0.67(19)
W )V )=4:1 N(3) —Co( 1) —N(3A) 180.0(3) ||N(2A) —Co( 1) —N(3A) 89.33( 19)
18.6 mg( 0.2 mmol) 4-Mepy N(3) —Co( 1) —N(4A) 88.61( 19)||N(24) —Co( 1) —N(44) 90. 10( 19)
30 min. 82.7 mg (0.1 N(24) —Co( 1) —N(4) 89.90( 19)||N(2) —Co( 1) —N(4) ~ 90.10( 19)
N(2) —Co( 1) —N(4A) 89.90( 19)||N(3A) —Co( 1) —N(4) 88.61( 19)
mmol) Cs; W(CN), -2H,0 5 mL
N(34) —Co( 1) —N(4A) 91.39( 19)||N(4A) —Co( 1) —N(4)  180.0
: N(3) —Co( 1) —N(4)  91.39( 19)
10 mL ; Ad-x 1-y 1-z.
2521 . SMART
3 W ien . ° SAINT 1
) FOLENY, SADABS
wY(CN), v CsoHg Co,N, W is SHELXL14
( ) %: C 53.44 (53.60); H 4.62 16 17 ]
(4.50) : N 17.93( 17. 86) . Fourior
1.3
0.20 mmX0. 15 mmx0. 10 mm
MoKa( A =0.710 73 &) o- ) .
26 . 2.70° ~ 27. 46° ’ )
21 981 312, ’ ’
(R, =0.067 Z) 1>20( 1) ( DEFT)
Tab.1 Part of crystal data and structure refinement Gaussian 09 ’ ° X-
of the complex {Co(L),
TR p— T W(CN) ,} BP86
1254.87 ||6/° 2.70~27. 46 C.H.N 6-31g" Co. W
/mm? 0. 20x0. 15%0. 10 SDD
Fddd F( 000) 5056 (S=3/2)
alk 13.939( 4) / .
21 981/3 192
blA 26.397(7)
c/A 30.168(8)  ||Rin 0.067 7 ja
al(°) 90 R, I>20() 0.046 8
B/(°) 90 Ry( ) 0.070 7
y/(°) 90 wR, 1>20() 0. 106 2
V/IA? 11 100(5) ||wRy( ) 0.116 2 o
Z 8 GOF( F? ) 1. 047 BP86.B3LYP.B3LYP" .PBEO.MO06
D.1 1. 502 _ h 1.321/-1.102
(grem™) (erA7) def2-TZVP.
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2.1 a a
CoW \
Fddd . (CN) s © 4 CN
o 1/4 Co" 4 4- b .
W(CN), 1/2  Co(4-CH,py), ™ b
. Co" W(CN), Co
CoN, 4 4- N be
( ) —W—CN—Co—
W(CN), * N Co—  NC—W—
N ( 2 ) o °
W(CN), * W
W—CN
SHAPE 2. 1 " ( CShM)
W1
34 Co
4 4
CN W W( CN), NC—
W—CN 145.26° ( C2—W1—C2C
C2B—W1—C2D) 104. 61° ( C2—W1—C2D
C2B—W1—C2C) 85.76° ( C2C—W1—C2D
C2—W1—C2B) . W
(CN), Col
a a ; b.CoW
CN.4-
Scenograph of the complex
2.2
4 000~400 cm™' KBr
1 o
“A.l-x 1-y 1-z B.1.25-x 1.25-y z C.x 29245 28565 cm’
1.25-y 1.25-z D.1.25-x y 1.25-z C—H
H 4
1458  1384.2cem”  2132.8 em™
S f th | =
R rueture o ‘;"“mp - CN © 2115.5 cm™
Tab.3 Results of CShM analysis for  W( CN) , * units CN 16141 em™
Y 1415.5 1502.3 cm™ C=N
SAPR-8 BTPR-8 DD-8 1016.3 em™ C—H
Wl 0.868 1.750 0.838 SAPR-8/DD-8 o 1 000 ~490 cm™
- CShMs=0 W 813.3.493.2 c¢m™
; SAPR-8 ; BTPR-8 Co—N W—C o
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Fig.1 IR Spectrum of the complex Col S=3/2
2.3 o
2.3.1 5 E,
(AE, :EHS_ELS)
Tab.5 Single—point energy ( E,) and relative
. 4 energy ( AE,=E"-E") of the complex in all spin
states calculated by different functional
. CO_NCN HF 1% S Ey/a. u. AE/a. u.
2.186 A 2.053 A : 12 -4 154107914
( ) ( ) BP86 0 3/2 -4154.114 2359 0006 3
0.13 A ’ /2 -4150.311382 4
PBE 0 32 41503180078 0000
172 -4 150. 862 500 2
MNIS=L 0 32 -4150.8754008 O
* 172 -4 153.794 654 7
BP86/6-31G  +SDD TPSSH 10 3 4155 800 766 0010
° X 172 -4 151. 882 298 5
4 B3LYE 13 32 -4150803086 OO
1/2 -4 153.723 915 8
B3LYP 20 -0.020
Tab.4 Selected bond distances and bond angles of 312 —4153.743 896 6
full geometry optimized and crystal analyzed 172 -4 151.698 348
. Mo6 27 3/2 -4 151.740 554 7 0042
geometries of the complex
/A 2.3.3
Co( 1) —N(2) 2.053(5) 2.186
Co( 1) —N( 3) 2.188(5) 2.199 6
Cof 1) —N(4) 2.203(5) 2.199
W(1)—C(1) 2. 166( 6) 2.200 B3LYP °
W(1) —C(2) 2. 115(5) 2.194
C(1) —N(1) 1.147(7) 1.193
C(2) —N(2) 1.142(7) 1.187
/(°)
N(2) —Co( 1) —N( 24) 180.0 179. 98
N(3) —Co( 1) —N( 3A) 180. 0( 3) 179. 99
N( 4A) —Co( 1) —N( 4) 180. 0 179.97
N(3) —Co( 1) —N( 4) 91.39( 19) 91.68 B3LYP
N(3A) —Co 1) —N(4) 88.61(19) 88.31 Spin density map for the complex with B3LYP
N(2) —Co( 1) —N( 4) 90. 10( 19) 90. 13
N(2) —Co( 1) —N( 3) 89.33( 19) 89. 96 6
2.3.2 Co( I) 3

( N47.N91)
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N (N48.N49.N76.N90)
CN W( V) o
Co( II)
N W(IV)
Co o
6
Tab.6 Spin electron population for the complex
calculated by different calculation methods
BP86 TPSSH B3LYP M06
Co 2.285 068 2.582 556 2.699 777 2.530 196
W4 0. 357 096 0. 140 201 0. 050 370 0.093 129
W50 0.357 021 0. 140 289 0. 050 250 0. 093 255
N47 0. 064 664 0. 041 969 0.036 215 0.074 102
N48 0. 027 450 0.030 125 0. 036 051 0.033 137
N49 0. 027 392 0.030 201 0. 036 068 0.033 183
N76 0. 027 326 0.030 172 0. 036 033 0.033 167
N9O 0.027 477 0.030 149 0. 036 083 0.033 139
No1 0. 064 603 0.041 934 0.036 190 0. 074 045
3
Al X_
o Co"
wh 4 CN W
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